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Abstract
Aim: Given the benign biology, and clinical course of eosinophilic granuloma and its higher incidence in pediatric patient group, a successful treatment plan with 
lower risk for complications is desired. In this study, we aimed to evaluate clinical characteristics, treatment, and outcomes of patients diagnosed with eosino-
philic granuloma localized in the pelvis and extremities. Material and Method: Clinical findings, treatment methods, clinical outcomes and treatment failures 
were evaluated in a total of 19 patients (6 males, 13 females, mean age: 16.5 years, range: 1-37 years) diagnosed with eosinophilic granuloma localized in the 
pelvis and extremities between 2002 and 2016. Results: The most common mass localization was acetabulum (15%, n = 3). The mean tumor size was 3,7 cm 
(range: 1-8 cm). All patients presented with pain and had primary tumor. All patients in the study had solitary bone lesion. The mean duration of postoperative 
follow-up was 46 months (range: 24-95 months). Three patients underwent biopsy alone, and followed-up with adjuvant therapies. In 14 patients, curettage 
of the lesion was performed at single session during biopsy, and grafting was applied in six of these patients. Two patients underwent excision of the lesion. 
None of the patients developed recurrence, while a new lesion was detected in the cervical vertebra in one patient after treatment of acetabulum localized 
lesion. Discussion: The management of eosinophilic granuloma localized in the pelvis and extremities takes place in a wide spectrum varying from observation 
alone, to lesion curettage, chemotherapy and radiotherapy applications, and prophylactic administration, and treatment tailored for each patient should be 
planned with a multidisciplinary approach.
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Introduction
Also known as histiocytosis X, Langerhans cell histiocytosis 
(LCH) contain three different conditions including eosinophilic 
granuloma, Hand-Schüller Christian and Letterer-Siwe diseases 
[1,2]. 
Eosinophilic granuloma is a benign form of the disease pro-
gressing with solitary or multiple bone involvement. Although 
the common localizations of involvement include flat bones and 
especially the skull, it also may be seen in the long bones of 
extremities. It is known as a childhood disease, but it may be 
developed also in adults [2-4].
Radiologic appearance of the eosinophilic granuloma is highly 
variable, and it can mimic many benign or malignant tumors, 
and infections with hyperbolic MRI findings [5, 6].
The lesion can be followed-up alone because of its benign 
course once histopathological diagnosis is established. Further 
treatment is needed in the lesions with a painful course and 
develop the risk of fracture or deformity [4, 7, 8]. 
In this study, we aimed to present the analysis of patients diag-
nosed with eosinophilic granuloma whom follow-up and treat-
ment were carried out in our center for a 15-year period.

Material and Methods
Patients treated and followed-up in the orthopedics and trau-
matology clinic of our hospital with the diagnosis of eosino-
philic granuloma between 2002 and 2016 were retrospectively 
examined. The study included only the patients who had a histo-
pathological definitive diagnosis. The patients evaluated in the 
outpatient clinic, who also had Langerhans cell histiocytosis in 
the differential diagnosis with radiologic clinical features and 
followed-up without requiring tissue biopsy were excluded from 
the study.
Terms “eosinophilic granuloma” and “Langerhans cell histiocy-
tosis” were searched among the data from 2002 when pathol-
ogy database of our orthopedics clinic was established in 2016. 
Patients’ data were obtained from the orthopedics oncology 
files involving clinic and radiologic evaluations at first admis-
sion and follow-up of the patients, from operation and pathol-
ogy reports, and from face-to-face or phone interviews with the 
patients or their relatives, when deemed necessary.
The study included a total of 19 patients with 13 being female 
and 6 male with a mean age of 16,5 years (range: 1 – 37 years) 
who had the diagnosis of eosinophilic granuloma on histopath-
ologic examination. A written informed consent was obtained 
from all patients. This study followed principles of the Declara-
tion of Helsinki.
Patients history, physical examination, posteroanterior chest X-
ray, MRI investigations of the affected extremity and routine 
laboratory outcomes were studied. All patients were assessed 
by a team consisting of an orthopedist, a radiologist, a patholo-
gist, a medical oncologist, and radiation oncologist. Treatment 
and follow-up were planned and implemented with a multidisci-
plinary approach (Figure 1).
All patients were evaluated for the age of admission, localiza-
tion of the primary tumor, symptoms, and findings, tumor size, 
type of the surgical procedure, and recurrence.

Statistical analysis
Statistical analysis was performed using SPSS 22.0 statistical 
software (SPSS, Chicago, IL, USA). Descriptive statistics are 
expressed as the mean ± standard deviation, frequency, and 
percentage.

Results
All patients presented with primary tumors at the first admis-
sion and all patients had localized disease at the time of diag-
nosis. The most common localization of lesions was acetabu-
lum (n=3, 15%). Of the lesions two (10%) were localized in the 
diaphyseal femur, two (10%) in the proximal femur, two (10%) 
in the diaphyseal humerus, two (10%) in the ilium, two (10%) 
in the ischium, one (5%) in the diaphyseal fibula, one (5%) in 
the proximal humerus, one (5%) in the clavicle, one (5%) in the 
scapula, one (5%) diaphyseal tibia, and one (5%) in the proximal 
ulna.
All patients had localized pain which was the main complaint 
of admission. None of the patients in this series had systemic 
findings that may accompany to this lesion (fever, leukocytosis, 
increased sedimentation rate, and liver dysfunction etc.)
Three patients underwent diagnostic biopsy only as a surgical 
intervention. The first of them was an 8-year-old male patient 
with a lesion in the right diaphyseal fibula. He was followed-
up after confirming the diagnosis and developed regression at 
follow-up. The second one was a 1-year-old infant with a lesion 
in the left proximal ulna. He was given five cures chemotherapy 
after confirming the diagnosis. The lesion was regressed with 
the administration of chemotherapeutic agents. The third pa-
tient a 10-year-old patient with a lesion in contact with the 

Figure 1. A 37-year-old male, left iliac wing 20x12x15 mm, central area hypoin-
tense, periphery mild hyperintense, a capsular cystic mass showing mild enhance-
ment. A 6-year-old male, a mass lesion of 45x29 mm showing growth toward 
acetabulum ceiling in the right iliac bone (A). A direct X-ray on postoperatif month 
(B).The same patient developed vertebral plana on the 12th month of postopera-
tive follow-up (C).
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main vascular structures which showed invasion toward the 
acetabulum ceiling. He received a low dose radiotherapy after 
confirming the diagnosis.
A total of eight patients with lesions in the scapula, iliac wings, 
proximal femur, and ischium underwent curettage alone. In all 
of these patients, the curettage operation was performed upon 
intraoperative frozen examination and was evaluated as benign 
in nature. Six patients underwent grafting along the curettage 
at the same time considering the localization, size, and char-
acteristics of the lesion, one of them underwent prophylactic 
internal fixation. Two patients underwent en bloc resection. A 
10-year-old girl patient with a lesion localized in the left di-
aphyseal femur, and a 17-year-old male patient with a lesion 
localized in the left clavicle underwent en bloc resection.
The mean tumor size was 3,7 cm (range: 1 – 8 cm). The mean 
duration of follow-up was 46 months (range: 24-95 months). 
None of the patients developed recurrence during follow-up. 
In one patient, no pathology was detected on the 12th month 
of the follow-up after treatment applied due to the acetabular 
lesion, but the patient had lesion in the cervical vertebra and 
developed vertebra plana. The patient was referred to the neu-
rosurgery department with the operation plan.

Discussion
Also known as histiocytosis X, Langerhans cell histiocytosis 
(LCH) is a rare disorder of the myeloid dendritic cells. However, 
immune system dysregulation, neoplastic processes, and vi-
ruses have been discussed for the pathogenesis of LCH [9, 10].
According to the histiocytosis study group, Langerhans cell his-
tiocytosis was divided into three groups in 1987. LCH consists 
of three separate diseases including eosinophilic granuloma 
(EG), Hand-Schuller Christian disease and Letterer-Siwe dis-
ease [11, 12].
Hand-Schuller Christian disease progresses with diabetes in-
sipidus, exophthalmos, and lytic lesions and is observed in 15 
– 40% of patients. Letterer disease progresses with diffuse in-
volvement in the bone marrow, lymph nodules, central nervous 
system, skin, and lungs, and is observed in less than 10% of 
patients. This disease is common in infants and children, and it 
has a rapid and poor prognosis [13-15].
EG is the most benign localized form among LHHs with the best 
prognosis. It is often localized in the skull, and the other areas of 
common involvement include flat bones such as vertebra, man-
dibula, costa, and pelvis [4]. In addition, involvement of the long 
bones such as femur, tibia, humerus may be seen. In this study, 
we included cases of pelvis and extremity lesions that were 
treated and followed-up in the orthopedics clinic. Considering 
the included areas, in our study, the most common involvement 
was in the pelvis, consistently with the literature. Long bones 
of the extremity were followed by scapula and clavicle with less 
frequency. 
Eosinophilic granuloma has been often diagnosed in early peri-
ods of life and is rare in adulthood age groups [3]. In our study 
also 12 of the patients aged under 18 years, and the youngest 
patient was 12 months old. 
Although the bone involvement of eosinophilic granuloma is 
usually monostotic, polyostotic involvement has been reported 
in 10% of patients [16]. In our study, multiple involvements was 

seen in only one patient (5%).
Radiologic findings of eosinophilic granuloma may be highly 
variable. It can mimic many primary bone tumors and infec-
tions. Especially, hyperbolic medullary involvement and soft tis-
sue involvement on magnetic resonance imaging often make 
the differential diagnosis difficult. It can be commonly confused 
with Ewing’s sarcoma and osteomyelitis that are localized in 
the long bone diaphysis, because these three diseases can in-
volve a wide segment, can make permeative or piecemeal form 
bone destruction and can produce periosteal reaction [6,17,18].
The definitive diagnosis of histiocytosis X disease group is 
established with histopathological investigations as the case 
in many tumoral lesions. In addition, staining of histiocytoses 
with S-100 and CD1a antibodies with immunohistochemical 
technique is used in the diagnosis [13]. Definitive diagnoses of 
our all cases were established based on these data. Treatment 
of eosinophilic granulomas covers a wide spectrum depending 
on the degree of organ involvement and local damage. Among 
these, there are follow-up, surgical curettage, radiotherapy, 
chemotherapy, and local steroids are treatment options. These 
options should be tailored to each individual patient and can 
be used alone or in combinations. The lesions with a painful 
course, pathologic risk of fracture in load-bearing bones, and 
those producing non-acceptable dysfunction and deformity re-
quire further treatment [4, 7, 8, 18]. 
Today, follow-up and treatment of benign tumoral lesions can 
be made in many orthopedics clinics in Turkey [19, 20]. Since 
our clinic is a tertiary orthopedic oncologic clinic, the majority 
of our patients were those referred from outer centers with 
the presumed diagnosis of malignant bone tumors and had ag-
gressive MRI or painful manifestation. Therefore, although it is 
known from the literature searching that, most of the eosino-
philic granulomas are only followed-up due to their benign pro-
gression, our study included a group of patients who required 
slightly more advanced treatment than the literature.
A low dose radiotherapy is a treatment option which has been 
used especially in the cases where surgical treatment is not 
possible for a long time and it is currently used in eligible cases. 
Particularly side effects of radiotherapy are determinants in 
making decision for this option [21, 22]. In our series, radio-
therapy was applied in only one patient, and regression of the 
lesion was noted following the treatment.
Curettage and augmentation of the space are performed in the 
load bearing lesions that have fracture risk and produce dys-
function or deformity. In addition, osteosynthesis techniques 
can also be used for a strong reconstruction [18, 23]. In the 
present study, only one case required osteosynthesis. 
Another treatment method is chemotherapy which can be used 
alone or as a part of combined treatment. There are studies 
recommending chemotherapy in cases of load bearing compo-
nent and especially soft tissue component [24, 25]. In our study, 
chemotherapy was performed in one patient.
This study has some limitations. The study includes a retro-
spective evaluation and reflects data of only one clinic. Further 
multicenter prospective studies with a larger series of patients 
are warranted. 
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